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>^7l 1 ±-S. *}o]o] a> 7 ) 3] ol ^ ofl ^2V^ al-nVo} 31^ 

^-71 $1] °]v\9) ^ 1 ^>JL, ai-ev-i; ^^-^ -f , $11 ^ 2 ^ 

*fl 2 ^-£^4 *fl 1 ^J£ x>o]o] ^-7] $11 o] si ofl ^2Vsl yj-nVo) J^c^ 

£ 4 
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«V£*tf ^} *fl3^HHH^ ^ alH^U {METHOD FOR 

MEASURING AND CONTROLLING CONCENTRATION OF DOPANT OF THIN FILM IN SEMICONDUCTOR 
MANUFACTURING PROCESS} 

£ l^r X*} ^#*1<5] 7fl^£olrf. 

£ 2^r X4i i^EB^ intensity)^ HL<^^r ZLSflSojcJ-. 

£ 3aS4 3b^r 44 £5> 34 ££ ^ ^ x ^ intensity)!- 

£ 6^ MV5V^ «-^o} ^o\] ^ X^d^l 7j-£ ^s^g. <£ ^ ol 

^ ^KEL^r ^* -£*l*Kr ^^Olcf. 
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101 : ^1 ©1 3^ 



102: X-id 



103: ^ ^#7j 



104 



105: ofl^eM^ a2]if 



106: jl^ ^#7j 



301: 71^- 



302: sfljE. ^<£^ 



303: BPSG ^ 



304: MVov 



^^-S, ill} ^oMl^Til ^^*>^ SM^H ^n*}7] *H X#2) #JE# O] 

-§-*H t^ji, ^-^M- -f ^ x^d^q °l-§-*H ^ 

<16> ^JE^L ^S]- ^ ^^2}- 7}- ^tgS)^- ^ ^*]-^Hl 91°]*] te^l 4i7>^ ^ 

^r^°)z\- v}^. ^7>^ 47} 2] ^ofl 37><=) ^.^^u)- 

57>^ i3g^o] ^l^slcf. oj^Tfl 37 > gii=. 57].^ ^^7}. (Dopant)^ ^ 

<^s]^ z}z}- ^ ^-(Acceptor) A *>-fi- (Donor )# ^^-7> s^Tfl ^cf. 

<17> trf^ Mj-nvo^ ^ 7 ]^ s|~f*rfe- l-^l-^l ^sj-jl o]i- u^o.^. 

# «K£31 ^fl^^H nfl-* 
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S^r ^(Phosphorus) ^°1 ^ji. A>-g-^cf. ^aflofl^ ^3 ^e)^ ^ -3.^ ^ P0 CL3 
7l*H o]-g- ^oi^^o. L+( eHfl^l^ ^(Phosphorus) °1 ^-§-3.*| #3 
3^ 7l^b ^oHl ^^-tbcf. 
<i9> 0^*1 #£#0] ^£ #3Hl*r X^i ^^(XRF: X-ray Fluorescence), 

SIMSCSecondary Ion Mass Spectroscopy) A>-g-£)j7 oicf . nsjuj- SIMS^l 1^ 

X^i ^^"^ Mcf ^o] A>-g-^ti)-. 

<20> cfltr 1 ?!^- ^-^ 10-027 1771°^ £J g^ HV^ofl ^ cg^s] a}-^ ^ 

* 5Hr ^ 2:A>^j7 tiVnVon cfl*3: M*. HL^ «lA>^^- ^<sH 

<21> sfl^ol ^Aj^xl tftflofH MV^ol* <8^tr Sfl O] 311- ^]^>J1, 7^ o] 

°fl ^€ l^-§: wlAV^ €^*V jpi, 51^ ^ 

1-, **r* tilAj-^-^o] ^:&7fl# °le-i*t ^-^7^11- «>^-o.3 ^^1- 

-H*r ^ ^ SE^r "VAf-l-^. ^^jn, 7] JE#si ^^tH* 

<22> ZLe^ ^5flo} wjog o_ o] 3] # *}-<5>^ o) 7l ^1 <>1 ^ ^ 

feU], °lsl*r 7l^ ^olsll- afl aj-^ol s. 7 fl3§10-070168<Hl 7^]5\o] 
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<23> tjKE^ 4^} 7 ] ^^Htt flo]*] $\o\] ^ ^ «V^.ol ^^al ^Z^xr 

^3^1, ^ -foil ^£#4] ^^5>7l ifl*|H ZLnMl} 7l§ 31 °1 

3*1 # °l-§-^H -ij-^Rr 3] ol 3] 7>^-ir ® 

A. 

<24> se^V ip51 ^6\] |£Sj ^o. ^jo^ 1-^1- o) ^ £7 ]. ^ o. 

[^ol ol-f.^*} ^ 7l#^ ^1] 
<25> 4^ ^ ^ ]_ -2.^ ^co} ^flol^l- <&31, 3JflEiol tg^s} 31 

°1^HH ^ ^fltt ^ ^-o.S.^1 #^#21 ^£ ^^A] 

#^>JI 31 °1 3) ^1 ^tilf ^0} ^XJ^-g. ^X\7)5LX} f-old-. 
<26> ^Sl XI 2 4=-^ «>nVol Al^^Tfl « ^ SlS-^ *H #1J= 

^ 3-8-] 

<27> 4> 7 ] XI ^sr>7l fl^ ^oll oltb ^£ ^J}*^*, 

^3V 3 31 Ol XI 1 ^£1- ^*Rr ^31^, #71 31 ol 3] oil ^^*>fe 

^31^, A oM MVS| ^ ^-71 31^1^51 1-^1- XI 2 fc-3c* ^*Hr ^Tfl, ^ Aj-71 HV 

nv ^a}- jar xl 2 ^££}- #7] «^ ^ ^ Xl 1 ^rJE *W o] % ]o ] 

=§^€ ^Af^ cfTll^ ^TO^. 
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^*Rr -8-7] ^Iol3j)6j| Mj-nV-g- ^zj-^|.3=. ^fl^; «VnV ^ Aj- 7 j o] 3) -g- 

*f| 2 ^*Rr 3jL ^1 2 «m £ 

1"^ *11 1 ^£ #7] *)HsHl ^av^ yj-nvo) Tfl^Rr ^-Tfl ; ^ 

<29> oj-g-^jw A o V 7 ] ^1 J ^£ nj ^| 2 W 0 >^£- X^l o] 

<30> ^Cf d <y=^>7fl^, #7} ^ 1 ^£ ^ *)] 2 ^rJE ^*Rr ^-gr 

Q &s\-o\] 14=. ^ X^d^l #;£<3] ^Sj-7]- 71^-^ D]^ 7>S.» 

§Wl*Rr &?\], ^ ^>7l #71 £-^3 ^4 ^ 

HlJE^ #7l 1 ^£ ^ ^1 2 ^JE» ^*>^- #7))^ X^x}. 

<31> Ji4 C] ^J^Ml^r, ^-71 7>^^ aVDVo^ ji^a^J j£ ig^-Ai 

X^ 7j- £ ( Intensity)* #^*Kn. n 7l^-*>^ ^Tflsq., <#7] 

3 ^^2] ^Sj-^l^H #5I(Intensity)» 

7l^-^>^ ^7^1, ^ #7) 71^- o] #^-*l^ ^Sj-Jl #^5>^1 ^rjOig 

<32> ^.Cf D] oj : ^^ 7ll - ) ^-7] 7>S^ ^1 1^ S Ale>JL ^1 2^-g- «]-n|o) 

a^]§>^ ^7^1, ^ ^7l ^1 1#S] Jl^^ ^4 Aj-7l Tfl 2^S) Jl^S^ ^oj jjt^ 
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3 ^ S.*]*fc *l3H. H X#2) 

Intensity)* 7]^ffc= #7fl# ifsH ^1:^^14. 

<33> ^Cf ^Jr^}^, -8-71 7>^.^ -8-71 *fl l^Sf #7l *fl 2^ ^ sL ^ S> Jl , <#7) 

*\] 1# ^ A oM 2^-4 ^a)^ ^"71 XI 3^°11 X*]^ Intensity)* 

<34> liCf d ^jL^Tfl^, 4>7l C^TjRr ^-g- ifl^ 

(Interpolation)* °l-g-t!:Cf. 
<35> a o v 7 ] *^#s.^ o] (Phosphorus) ^1 € ^ 5^. 5&tr #7l sfl^o] tg^s} 

<36> olsrh JE^* i^tr^-. 

<38> £ i-§- ^t}^ , x^l ^ S7l ) x-*I ^^1(102), ^3 (Solar 

slit:l04), ^#71(103), ^bJ-o]^ 3.^ ^(Analysing crystal : 105) ^ JL^j 3 

#71(106)* i^trcf. x^i IMS^HH X^ 4 o] 3] (101H1 SA>s1ji 

^H^K 101) <HH tg^- X^ <kA £3(104)* 7]x\ o]ig. 3#7l(103HH 3# 

3^*4, a\]^o}^ 3.^^^(105)* 71^ JL^ ^#7l(106)^l^i ^#^r4. 

X^^r X*!* 2:A>*><^ #7>7l- ^ ofl t| o]^V± 7 } v^A] ^ o^*! 
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<39> ^ *}jr 22(^^,Titanium) ^-f^l^r ^#71(103)^- 

^ ^#*>JI Q*} *]JL 22*1^3] ^^^^ ^-f^lfe JL^ 3 #7) (106)* *l-8-*H 3* 

<40> x^d 1^^1(102)^ flTfl X^(X-ray tube), JL€°« V ^^kHigh voltage 

generator) ^ H S* i^-^i^-. 

<4i> x^i^ ^#7]- 2^- 7><1^ ej^^i |e}t|E)o S « E i q. 

l^l*}* 7|-#Al^ cfl-g-^-ojl ^S.^^ X *H «J-A>^T}. Cfl^-^ * 

<^ti].^o. s ^71] gj^j^ afl -is ^^(Wehnelt cylinder HI 3^ ^-g- ^<^^ 

^7f Jr^c] ^JL cH^-^- ^ofl ^iL*t 371 a) ^-g- nl-g-t}. ^3))^ X^^l 

^ 20 60 kV^ ^cfl 50 mA^ A>-g-«lcf. 

< a-, 7i^«a- 

<43> ^^(104)^ ^(Concentrating)^ <^^g- , ^l^ej-o]^ £1^^(105) 

<44> o}S- ^#71(103) ^ JL^ ^#71(106) -f-Sl ^#71^ <^^O.S. «lBll Tj]^ 

(Proportional Counter, PC) <^>1M- -*lli3H^ ^^^.(Scint i 1 lation Counter, SO ^f-o] 
^>-g-€^. 7}o)?\ ^^(Geiger-Muller Counter, GMCH ^r-§-^&-°M-, 7fl^ 
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(Linear Region of Counting Rate)°l §5 ^^°] <£4^ Q A>-g-j^^l 

<45> ole^V ^-«fl¥^r Sflfe^l, oje^ °flM^l ^¥<Hl 

°1 Q^r 6-174665*1] 7flA]5]ol o^cf. 

<46> £ 2^r X*i i^jS^sf 7 0 V £ ( intensity)^ #7ll# Ji^fe- zz.2j|So]uf. 
< 47 > s. 2# tis}^ , X^d i^S^^r #<*t X^i (Continuous X-rays, White X-rays)*)- ^ X 

^(Characteristic X-rays) -r- #fl-7> 
<48> <£4=- X^d^r 7>#A| ^ ^^Cr. <£^r X>5d ^)S^£r ^s}-^ 

^HMfe tr3l» SHr*}. ^ EfTji (Target HI ^SMl ^H, 

°fl , ^^^(Shortest wavelength) ^ m ^r #*}7> Ej-^ofl ^l-SMS*! , *-U r 7> # 

eV$J- %*&x}7\ g-fe- oflu]*] hc/^V ^-^r^ S^iLS.-^ , sj-^- ^ hc/eV 

^* SHrtKhfe- #%-£L^, cir e^r #7>^ S}^, 7 HrX|7l^ # 

•a-). 

<49> ^ x ^ o. ^}7\ Er^^l ##*>^^ #7}7r 7>^J1 *1) ^ <^^-7> X^d 

^^}S. <IH8*fe ^^r(Bremsstrahlung)°M, o]^ ovo} s^jxj-^ ^ 
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<so> x^Q] ^ ajtfl M}7] (Intensity)^ 2f#^ 1.5«fl ^e^H 

<5i> ^ s.^ x-*i (Characteristic X-ray)^ 5}-^ eJ-tji #:g-g- ^*}:n. ^ Q±6\) xx\- 
^ ZL JL^S] &-Qr gjL K, L, M, Tfl^S. ^f^tf. ^ 

H^tr <2]^o_ji. K ^^(K-shell), L ^^(L-shell), M ^ 

(M-shelD... ^)*Krtil, K 31 £5.^- K MS. nfi 

t^Rr X*I* M-Bfifljl, L Tjll^ $]^°\ ^S^tLEi L ^o]^- nfl x 

<52> £6. jf.^ x ^ e^fb ^ 7fl^ 4^5- (Wave length group)^-S. ^-^cf. 

<W K TllKK series)^ Ka , K0 , ... -f^r-fl o]^ zj-zj- L K 3^3. 

^ X^o]cf. oflu|*l ^ z| ^^tVo) oflui^l ^>°1^ #^^>cf 

-i- ^ 91 A) €i=r. 

<53> £ 3aSr 3bfe ^4 ^ £S ^ X*]^ intensity)!- SL^)*} 

tt *)H^ ^^S.olr4. £ 3a <4 3b* ^S^H I^W. 

<54> X^^r *3r^ ^^"8: #j1 X^d* °l-g-*M HVnVo] «. 

^ ^ <=>>efl«fl ^#^1 if-^ ^^e)^ ^ ^o] t^^cf. 
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HS. $.(5. 3a)3 <§^- X#(Ii+l2+l3)3.-»Ml ^ W £1 ^(JE. 3b)3 

X-a(Ii+l2+I 3 +l4)^ ^HU)^^ £I€ ^*Vcf. 

<56> £ 3a# , 7l^(301)^^^-E-| ^^t!- X4Kl 2 )4 4^ ^<3*K302)°.3.^ 

3 X^i(Ii) ^ iLS. lil ^£)7flolE #2fli(Boro-Phospho-Silicate 

Glass: BPSG)*h° S-f-E] X^(I 3 )<>1 ^sjaj ^ X^(Ii+I 2 

+I 3 )* 

<57> £ 3b# , 7l^(301)^^-Ei X^(I 2 ), ^fl — ^^^(302)o.S^- 

3 ^Stb ^ X^d(Ii), JiS. i^3E ^b^Mm #Efli(Boro-Phospho-Silicate 
Glass: BPSG)^ 9? ^flf-Tll 3] ^ «>^(304) AJL^-Ei ^^j. x<dCl 4 )<^l ^ v 

JE3E. X^d(Ii+I 2 +I 3 +l4)^r 

<58> rr^Ai MVnl-o] ^-^ofl ^ *g ^- X ^(I 4 )^ * ^ X^d(Ii+I 2 +l3+I 4 )^|- 

515. £s] x^d(Ii+I 2 +I 3 )^ *>°1« €3-. 0 1e^ °l-8-«H 

*-)H^ ^ W(S401). ^H^l- x^d ^ #*H1 #^>ai ^ 

#3^ X^sJ 7J-£S- 5LloflA-] E A]<g o}^ 3 #71(103) SE^ Jl^ ^#71(106)5. 
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#515*1, ^515 ^<sRr y o v ^ °1^M1 A d^*Vcf. 

(S402). MVnVol ^av^ -f tH 3] o| 3} ^ $i=KS403) . ^ 

€ ^ ^51 «>^-o] #z|-s]7] ^ 

>H 51 a] si o]^ ^#7](103) 3=fe JL^ 3 #71(106)3. X*}s] # 

5i» oj-g-^H 1-^1-^ 

1- ^3 ^r51» ^r#W(S404). 

<64> £ 51- , MV5V^ ^51# afl^^M fl*fH, o}^ ^ o] 3J) £. ^ EH 

W-CS501). ^s\ 7 ] & lRo)st\S!\ ^51» ^W(S502). 

$)Ms)-l- ^ x ^ *m ^ofl #3}-^ x^i S-^^l^ x-a^HM 

X^ %)°}*\*\] ^}*}JL, <$7] $)o)>i\5L*B\ 51H 
51A]^ o].g. 3 #71(103) SE^r -H^ ;g#7l(106)S . ^#£1 ^ X *}5l # 

^SRr "o^^r °1^M1 -g^W. 



31-14 



1020030012808 #3 2003/3/24 

<65> wVnVol ^^7] £ $\) o)?\°] ^SE* ^ItT ?-fl °] &\ <^ ^nl-o, ^V^cf 

(S503). ^BVo) ^3V^ 1r t^a] %}o)v\o) ^tWS504). «>n}-o) 

^ ^£ ^aV£]7l ^ ^# ^^^^ ^ 

^#71(103) JIL^ ^#71(106)5. ^-g- x^d ^1 #3E. 

<66> oj^r H>nV ^ > -^-§-0] «VnV ^ -g^^o] ^ £ xj-o] 

91 ^W(S505). 

<67> ^fl^ wVnV^ ^. E7] . ^ *]-g-H}o)^ v}-^^} c^Jf^ ##15}^ ( S 506) , ^ 

^ ^^^JKS507), ^-g-^^7]- ^3*1 ^-f Afl^-Tfl 2i^}Jl 

(S508), CfA] £o] ^.g. HlO^T}. 

<68> cf-g-o.iL ^ X^ #5L£_*q, zp.^ «v^^- ^t^cK 

<H 6 > 

<70> t\S.^ y o V ^^r Cf^-32f 7^cf. 
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<7i> £ 6-& 444 ^]4 -i-^#4 ^-i^ ^st-ofl X*i4 4^1 ^-fr 4 ^ %l 

fe^r 44* £4*Rr ^£o]cf. n}^ wV^-S] ^11- ZL^Al^J * , 
#4 ^JE» ^^)^7H X4^ ^44:a zi 441- 4^-*!:4(S601). 4 

444 ^l-l- $5j-Am , ^2|-Al^7H X^4 4 

5L» ^*>al H 44» 7l^-*l;Cf(S602). 7)^ol #^H(S603) 7}^°) ^ 

^&*}# 44 4^ 71^- 44* 3l#*>4 7l^ ^%f>}JL, 7}^o) ^ o._ AV 7 ] 

71-Hj-* 4^°S. 4^L«- 4444(S604). SEtb 4"4 oIav^ 7>S« 4 

^3 44 t}"4(S605) . 

<72> >£4 o]AV^ 3)-^^. -M^*>4. 

<73> AV 7 ] 7 ]^. tif^O.^. 4 l^^r -1-^1- a) ^-£1 £A]5flL ^ 2 ^£- 444 T^l* 3L4 

tb ^, 44 1^4 ^4 ^4 44 4 2#4 -2.4^ &4 ^44 ^ ^4 
444 S44-b 4^4, ^ 4^44 ^44 X44 4-i=-44 4s 

-fr 4444. 4^4 444 4^ °1434 Efloi^-ojcj.. 

<74> ol^*V olAV^o] *t%-s\jLx} 4^ ^Olsls.w-Ei €^4£ X44 7j-£.# S 

44 SIM a] 444 ^4 ^ «^#4 ^ &4. ^ ^-£4 44 

4 ^MN 4€- ^4 X4^ #3E* 4o]e^ Hflo]^.*}- ^, X44 45L1- ^4 ^ 

— ^ l-^#4 ^5L4 444 

<75> ^eicfl ol^Tfl ^-sfl^l ojAl-^o] d^, ^4 X44 4£7> Bflol^-ofl 7 ]S.^ 

&4 ^444 ^ 44-7> ^4^4. 
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<76> o]Ei*V ^-JjLofl^ HV^sl ^M) ^ -Ir^t-^ ^*HrHl <Hsl-g-°l tcj-s^ 

°1^°J Eflol^ <34^ol aefl£S ^l-Tfl S}^ ^.cf -g-ol^^ av^o] =^ ^ 

<77> o]*> a o V 7 ] <£^;*} « C V^^- ^*\]f>] ^tg^j-cf. 

<78> o]A>^ ^J-jL-g. 71^5. , ^1 1^0_S SpJl, ^ *)]-!- # 

71 *fl 1^4 ^^]tb ^ 2 ^£.5. «H *fl 1# ^ *fl 2^4 ^*|tr 3-§Ml 

£*rfe ^-t- ^p-w. 

<79> ol^T!] ojAV^O] Afo]^- <^^^H ^#3^ ZLSflSS. #3r*M ^5flA^ ( ^ 

*r <&sM ^(^^^m ^t^oli} 

°fl cfltb ^rSM- ^3*Rr ^ v ^( S.^, interpolation)* 

tHr<*f| tfltt #Hfl 7fl^ e^Ksurface fitting)^* ^sjtb M e 

^ 4^ ^JlBl^o] 7fl ^Sl A>-g-£lJl olcf. 

<8i> 1-^31*1: #3 ^1^^ Irfl-^ltb -a-^S}- ^-(TIN: Triangulated Irregular 

Network) o] &o] Af-g-^ji oi ^ ^-^^°\ ^o.S. o]z$Q ^3. *fr<Ux\ 

^(Bilinear interpolat ion)2f ^^^} Ml ^ (Bicubic interpolation)^ ^"°1 ^Hr^t}. 
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<82> o]^c] oiA>^o] 7.}^ ifl-g-^-g- <?Hr9Sl neflSS. ^rl-^, 



^£ til in 

<84> [S_ 1] 





^3 X<as| ^-icintensity) | 








«r«T Hi^i 






3.1659 


3.3224 


0.1955 


3.1269 




3.1545 


3.3173 


0.1996 


3.1177 


4go|s| ^o o v 


3.1139 


3.2837 


0.1977 


3.086 




3.1721 


3.3286 


0.1987 


3.1299 


$l|o|s| ^JjL 


3.1756 


3.3197 


0.1824 


3.1373 



€- ^ X^£] ^33. M-^-Hfltf. ^ X*]^ 7^^. ufBl-Lfl^ ^*|<2] cj 

-rl^ kcps(kilo count per second)S.^i 1^*3 ^ #7] (counter ^#^1 -^-^j X-£[£) 

ttHI °l^r ^rf Al7_>o.5. M-¥<H 1^^ #^}- ^1- 

<86> ^ ^o]^^ ^BjJ^(Flat zone) ±5) (Notch) *}<*\ $)} o) 5j 

A o VJ r, °1 ^ ^r^Hf , ^°o V , 4^4- ^ «>4, 57fl ^l^ofl^ 

^r^cf. -g^^r, ^- ^o]^^^ ^-*fl;*l 
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2)- 7)2) <&*\^$= ^-g- tL%^. 
<87> S ^ r> z}- x]^ofl^ z|z| of x 23%> x 17%> Q.90%, 0.13% ^ 1.21%S>H 

D ti-f -n- A >t> sflEi^- JjLo]^ ^ <£ ^ oicf. ojs. ZLEfls^. ol-g-^c^ tijm^ iL7]S 
<90> £ 7a# %S*>^, x^hSr ^3*15*1 ^-^o.^. 2j-^Hf , #°<H*-, -f^, 

<91> ^sfl 7]^ ^lol^l- o)^>^ wj-^jz). M. ^AHH ^tb u o V ^ WlJilSfl ^ 

A o V #tb ^ l^HH ^>o]^- Jiol^nV ^e])^ Sfll^ 7^ <^^. 

4. ^T, *2fl 7l§ ^H^* oj-g.^ wj-^jij. M. i^o] ^Al^ofl wj-^ ^ eqlo] 

^ ^ ^ ^"Cfl^ o.^. ^t= 7 |. <>]} o] 31 o) -,ol-tL7> 

<92> ^sfl 71^ 4flo]s|£- ol-g-^ H^jq. ^Al^o) ^cfl^cq ^o]^ X ^ 
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B\S)o] olon Si HV^-ofl E ag^ ^ ^4- 

<93> £ 7b^ ^Al^s-ofl ^Hfl H^ofl ^ *V 

<94> £ 75 o} ^ef = H 5hX^(X, Y)^ ^ (f^^, ^ t ^ ^ ^Hl)3. *}<*j 

^. ^ #^31 ir 0.993^-S. nfl-f o^^j. M-Ej-NE^. 



<95> HV^^. rt^o} $)H^ $}^f;}x} QjL, Sfl^ol SlMsHH hVb^ 

^ *r aJ-E^- f^-S^ ^JE #^>JI $11 o] 

<96> HL*V ^5L1- ^*>7fl ^Hl" ^ ^ $1] ol 3] o] ^ 

<97> ^ V #^ ^-ol > -g. w>^-3ltV ^Hl# %^a] *£^*}°i7]KY ^ 7)^ £ 
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[^^8- 1] 

AV 7 1 HVnV ^aV ir Aj- 7 | ^ o] ^ ^ ^ 2 ^*Rr ^Tjl; ^ 

a o V 7 1 W ^ V *fl 2 ^£S* ^"71 «Vn^- ^aV ^ ^ X ^ o] 

^-71 ^olsjofl ^av<£ HVn|^ ^ # ^-5L# ^-^Hr #741; 

2] 

llHl &<H>H av 7 | ! ^ ^] 2 X# 

3] 

*fl 2^,H1 , ^7l 1 -^51 ^ 2 ^riE ^Rr « 0 ^^ 

n)-€- X^dS] ^s). 7 }. 7l^.5j v)^ 

^ 1 ^ *)1 2 ^SRr #7fl; 
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4] 

^ 3%H1 5U<H>H, ^71 7}j=L^r 
(Intensity)* ^^s>ji zl 7]^}^ ^7j] ; 

(Intensity)!- ^*>JI =L 7l^}-^ ^1 ; ^ 

#7l 71^- o] #-g-tb*l ^r^Jl ^"71 #31 av^-^Jl, 3^- 

^7] 7l^ 7Vs* 

[^^J- 5] 

*n 4%hi 5fl°H, -*7i 7>^^ 

l^hS" SAlsfjl MVnj-^ ^?H# S^Kr ; ^ 

^ ¥*HS S^Kr *1^H1, ^l^HH ^ x^d^ #5i( Intensity)* 71-1=-*} 

^ #31; 

I^St 1 * 6] 
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A o v 7l *q 1^34 ^-7] ^ 2^ ^*>JL, ^"71 »1 1^ «2 ^-71 *fl 2^ ^tl: 

<#7l *q 3^Ml X-*]^ Intensity)!- ^l*Rir #711 ; 5? 

7] 

6%H1 &°H, A o v 7) ^sRr ^a-g. cj-^i^ uj]^^ 

(Interpolation)* ol-g-*}fe #^ y <^. 
8] 

9] 

10] 

-Jd^^l ^7) ^ol^o] ^ ! i^-g. 
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o]sH ^a}-^ uvnv^ ^£1- #3]; 

HI 

10%H1 &<H^ av 7 | 1 ^JE *ll 2 ^3E.« ^sRr X^i &q 
12] 

Hj-nJ-a] ^]<4 ^JE^ Of^ X^d^ ^Sj-7} 71^-51 

i ^^12 ^51^- ^-sRr #31; 

13] 

*1] 12%H1 9l°l*}, <#7) *}sL±r 
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(Intensity)* ^*>JL zl ^sfl- 71^-^-b #31; 

#7] MVnVo^ ^ # ^^-Al^l *£#<>] ^51* ^^A]^ 7 H ^ 7j-£ 

(Intensity)* #^*>:n. ^sf* 7l^-*)-fe ; 

#7l 7]^-o] ^£-^1 ^-CJ^JI #^>*1 ^O.^ #7l ^Tfll-^: aH^JI, 3 -f 

#7l 7}^ 7>IL* aV£L^ ^-7^1; 

» s.^*}^ 7i^ 33 -a- ^ ^ 4^^. 

14] 

*H 13%H] &°H, #7l 7>S^ 

*l] l^^r *^*S] ^;e* SAj^ji 2 ^ ^*fl* 5^]^ #31; ^ 

#7l 2fl 1^ ^4 #71 2fl 2^2] J7^^ H^>^ a Jl^^l ^£Sf 

^ X^l*}^ ^l^l, n *1 3*11*1 ^ X ^d^ 7j-;£( intensity)* 7l^} 

^ #31; 

15] 

#71 211 1^4 #71 211 2^h£r ^3. ^^JL, #71 2)1 1^ 3* #71 211 2^32]- *V 
#71 211 3^<H1 X^^l 7j-i£( intensity)* 5*1 *Hf #7jl ; ^ 
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i^tt 16] 

^1 15*H 9l°]*\, ^-7} X^d^l ^^Rr ^Rr #31^ 

(Interpolation)* °l-g-*Rr ^s. *)H«o Vl 3. 

[3^* 17] 

4 10%H1 91°]*], A cM «|sv^ 5L^-sH ^€ #3 ^-oi ^ o. 

18] 

*ll 10%H1 , ^"71 5)1 EH o] ^^sj ^H^o) ^-i- s^io^ ^ 

19] 

#7l «>bv ^a}- ^-71 $11 o]t$6\] x^l* ^*r*M X^ ^1 2 ^ 
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% X#2] ^ 

X^2] 7j- £7 > 7>^.sf tilS^H ^ g ^5i« ^*Rr £ 
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IS. 3b] 
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iSL 7a] 





3.12 



3.14 



3.16 



3.18 
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